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Hypervalent iodine compounds have found wide practical application as 
versatile, efficient, and sustainable reagents for organic synthesis. The preparation and 
reactions of diaryliodonium, alkenyl(aryl)iodonium, alkynyl(aryl)iodonium, and 
alkyl(aryl)iodonium salts are overviewed. Application of these reagents allows mild 
and highly selective arylations, alkenylations, alkynylations, and alkylations of various 
organic and inorganic substrates in a facile and environmentally friendly manner. 
The lecture also summarizes the chemistry of iodonium ylides with emphasis on their 
synthetic applications. Iodonium ylides have found synthetic application as efficient 
carbene precursors, especially useful as reagents for cyclopropanation of alkenes and 
preparation of heterocyclic compounds. Recently iodonium ylides have been utilized 
as efficient reagents in the thiotrifluoromethylation and nucleophilic fluorination 
reactions. 
Also summarizes the applications of iodonium compounds in the rapidly 
developing field of Positron Emission Tomography (PET). Reactions of 
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diaryliodonium salts with fluoride anion have found wide practical application in PET 
as a fast and convenient method for the introduction of the radioactive [18F]-fluoride 
into radiotracer molecules. The best synthetic methods for the preparation of iodonium 
precursors for PET are described, the mechanistic aspects of nucleophilic fluorination 
reaction are discussed, and specific examples of the preparation of PET radioligands 
are provided. 
* This work was supported by a research grant from the Russian Science 
Foundation (RSF-16-13-10081-P). 
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Возросшие требования, предъявляемые к химической промышленности, 
делают всё более востребованными производные фурана, которые доступны 
в неограниченном количестве путём переработки растительной биомассы. 
Применение 2-алкилфуранов в качестве синтонов в синтезе гетероциклов стало 
самостоятельным направлением в тонком органическом синтезе. 
В докладе будут рассмотрены основные пути раскрытия фуранового цикла 
и методы синтеза азотсодержащих гетероциклов, использующих этот процесс 
в качестве ключевой стадии. 
* Работа поддержана Российским Фондом Фундаментальных 
Исследований (грант № 19-03-01027) и министерством науки и высшего 
образования Российской Федерации (грант № 0795-2020-031).  
